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$G$ ( $C^{\infty}$- ) $\mathrm{Y}$ ( $C^{\infty}$- , ) . –
$\mathrm{Y}$
$y_{0}$ , $\mathrm{Y}$ $\pi_{1}(\mathrm{Y})$ $\mathrm{Y}$ $\tilde{\mathrm{Y}}$ ( )
. $y_{0}\in \mathrm{Y}^{G}$ $G$ $\mathrm{Y}$ $\tilde{\mathrm{Y}}$ , $G$
$\pi_{1}(\mathrm{Y})$ $G\ltimes\pi_{1}(\mathrm{Y})$
$\tilde{\mathrm{Y}}$ , $G$- (cf. [6]). $\bigwedge_{\urcorner}\mathrm{Y}$
. $G$ $\mathrm{Y}$ orientation homomorphism $w_{\mathrm{Y}}$ : $Garrow\{1, -1\}$
, $G\ltimes\pi_{1}(\mathrm{Y})$ $\tilde{\mathrm{Y}}$ $w_{\overline{\mathrm{Y}}}$ : $G\cross\pi_{1}(\mathrm{Y})arrow\{1, -1\}$ . , $\pi_{1}(\mathrm{Y})$
$w_{\overline{\mathrm{Y}}}$ kernel . $G$-surgery $Xarrow \mathrm{Y}$ , $G\ltimes\pi_{1}(\mathrm{Y})$ -surgery $\tilde{X}arrow\tilde{\mathrm{Y}}$
. Cappell-Shaneson ( ) (






Cappell-Shaneson [2] $\Gamma_{\lambda}^{h}(\mathcal{F})$ , framed
cobordism invariant . Wall ,
, .
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( ) $\Omega$ $\mathbb{Z}[\Omega]$ . $w$ : $\Omegaarrow\{1, -1\}$ , $\mathbb{Z}[\Omega]$
( (anti-)involution – .
$ma=mw(a)a^{-1}$ $(m\in \mathbb{Z}, a\in\Omega)$
involution . A (anti-)involution , $\mathcal{F}$ : $\mathbb{Z}[\Omega]arrow\Lambda$
involution locally epic . $\mathcal{F}$ locally epic A
$y_{1},$ $\ldots,$ $y_{n}$ } , A $z$ $\mathbb{Z}[\Omega]$ $x_{1},$ $\ldots,$ $x_{n}$ $\mathcal{F}(x:)=zy:(\forall i=1$ ,
. . . , $n$ ) . $\lambda$ ,




Cappell-Shaneson , $\alpha=(H, \varphi, \mu)$ $\lambda$-form over $\mathcal{F}$ . ,
$H$ left $\mathbb{Z}[\Omega]$-module, $\varphi$ : $H\mathrm{x}Harrow \mathbb{Z}[\Omega]$ biadditive map, $\mu$ : $H arrow \mathbb{Z}[\Omega]/\min_{\lambda}(\mathbb{Z}[\Omega])$
map (cf. [2, p.286, $(\mathrm{Q}1)-(\mathrm{Q}6)]$ ):
(Q1 $’$ ) $\varphi(ax, by)=b\varphi(x,y)\overline{a}$,
(Q2$’$ ) $\varphi(x, y)=\lambda\overline{\varphi(y,x)}$ ,
$(\mathrm{Q}3’)\varphi(x,x)=\overline{\mu(x})+\lambda\overline{\overline{\mu(x})}$,
(Q4$’$ ) $\mu(x+y)-\mu(x)-\mu(y)=\varphi(x, y)$ mod $\min_{\lambda}(\mathbb{Z}[\Omega])$ ,
$(\mathrm{Q}5’)\mu(ax)=a\mu(x)\overline{a}$,
(Q6’) $H_{\Lambda}:=\Lambda\otimes_{\mathrm{Z}[\Omega]}H$ stably free A-module (without aspecffiml stable base) ,
$A\varphi_{\mathrm{A}}$ : $H_{\Lambda}arrow \mathrm{H}\mathrm{o}\mathrm{m}_{\Lambda}(H_{\Lambda}, \Lambda)$ ( $A\varphi_{\Lambda}(u)(v)=\varphi_{\Lambda}(u,$ $v)$ )
,
$a,$ $b\in \mathbb{Z}[\Omega],$ $x,$ $y\in H,$ $u,$ $v\in H_{\mathrm{A}},\overline{\mu(x})$ [ $\mu(x)$ , $\varphi_{\Lambda}$ : $H_{\Lambda}\mathrm{x}H_{\Lambda}arrow\Lambda$
$\varphi$ .
$\alpha$ [ A (nonsingular) $\lambda$-from, $\lambda$-quadratic module, $\alpha_{\mathrm{A}}=(H_{\mathrm{A}}, \varphi_{\mathrm{A}}, \mu_{\mathrm{A}})$
, $\mu_{\mathrm{A}}$ $H_{\Lambda} arrow\Lambda/\min_{\lambda}(\Lambda)$ . , $-\alpha$ $\mathcal{F}$ $\lambda$-form $(H, -\varphi, -\mu)$
.
$H_{\mathrm{A}}$ A-submodule $U$ $\alpha_{\Lambda}$ subkemel , $U$ $H_{\Lambda}$ stably free A-
, $\varphi_{\Lambda}(U, U)=0,$ $\mu_{\mathrm{A}}(U)=0$, $U^{[perp]}=U$ . ,
$U^{[perp]}=\{x\in H_{\mathrm{A}}|\varphi_{\mathrm{A}}(x,y)=0(\forall y\in U)\}$
. $H$ $\mathbb{Z}[\Omega]$-submodule $K$ $\alpha$ presubkerteel , $\varphi(K, K)=\{0\},$ $\mu(K)=\{0\}$
, $H_{\Lambda}$ $K_{\mathrm{A}}$ $K’$ $\alpha_{\mathrm{A}}$ subkernel . $\alpha$ presubkernel
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, $\alpha$ ( stmngly equivalent to zero , $\alpha\approx 0$ . $\lambda$-form
$\alpha=(H, \varphi, \mu)$ over $\mathcal{F}$ ,
$\alpha[perp]-\alpha\approx 0$
. $\lambda$-forms orthogonal sum .
[3, p.468], [1, p.7] , $\mathbb{H}(\mathbb{Z}[\Omega]^{\epsilon})$ rank $2s$ $\lambda$-hyperbolic $\mathbb{Z}[\Omega]$-module .
$\mathcal{F}$ $\lambda$-form , strongly equivalent to zero . 2 $\mathcal{F}$
A-forms $\alpha$ and 73 $p$ :stably equivalent $\text{ }[]\mathrm{h}$, b6 strongly equivalent to 0 $rx\mathcal{F}-\mathrm{k}\text{ }$ A-form 7 $[]’.\text{ }$
$\alpha[perp](-\beta)[perp]\gamma$ strongly equivalent to zero . , $\alpha\sim\beta$
.
terminology , $\lambda$-forms over $\mathcal{F}$ stable equivalence classes $\Gamma_{\lambda}^{h}(\mathcal{F})$
. $\Gamma_{\lambda}^{h}(\mathcal{F})$ orthogonal sum (cf. [2, p.287]) .
$n=2k$ $\Gamma_{n}^{h}(\mathcal{F})$ $\Gamma_{(-1)^{k}}^{h}(\mathcal{F})$ .
$\mathbb{Z}$ $R$ , $\mathcal{F}$ : $\mathbb{Z}[\Omega]arrow\Lambda$ involution locally
epic $\mathcal{F}:R[\Omega]arrow\Lambda$ .
$\Gamma_{\lambda}^{h}(\mathcal{F})$ 0 surgery homolo
Lemma .
21([2, Lemma 1.3]). $\lambda$ -form $\alpha$ over $\mathcal{F}$ : $R[\Omega]arrow\Lambda$ $\alpha\sim 0$ , $s$ [
$\alpha[perp] \mathbb{H}(R[\Omega].)\approx 0$
.
, $R$ locally epic $\mathbb{Z}arrow R$ . $G$
, $\Omegaarrow G$ epimorphism . $w:\Omegaarrow\{1, -1\}$ $Garrow\{1, -1\}$
.
$\mathcal{F}:\mathbb{Z}[\Omega]arrow R[G]$
involution , locally epic .
$\mathcal{F}_{R}$ : $R[\Omega]arrow R[G]$
.
22. $R\subseteqq \mathbb{Q}$ $\Gamma_{\lambda}^{h}(\mathcal{F})arrow\Gamma_{\lambda}^{h}(\mathcal{F}_{R})$ .
Proof. $at=(H, \varphi, \mu)$ $\mathcal{F}$ $\lambda$-form $\alpha_{R[\Omega]}\sim 0$ . [2, Lemma 13] , $s$
$\alpha_{R[\Omega]}[perp] \mathbb{H}(R[\Omega]^{\epsilon})\approx 0$ . $\alpha_{R[\Omega]}[perp] \mathbb{H}(R[\Omega]^{\epsilon})$ presubkemel $K$ . $\mathbb{Z}\subseteq R$ ,
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$H\subseteq H_{R[\Omega]},$ $\mathbb{Z}[\Omega]^{s}\subseteq R[\Omega]^{\epsilon}$ , $R$ $u$ ,
$U=\{ux|x\in K\}$
( $H\oplus \mathbb{Z}[\Omega]^{\epsilon}\oplus \mathbb{Z}[\Omega]^{s}$ . , $U$ $\alpha[perp] \mathbb{H}(\mathbb{Z}[\Omega]^{\epsilon})$ presubkernel .
$\alpha\sim 0$ .
3.
section , $G$-framed map $(f, b)$ $G$-surgery
$\sigma(f, b)$ .
$X,$ $\mathrm{Y}$ ($C^{\infty}-$ ) $G$- . $X$ singular set $X_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}}$
$X_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}}=\cup X^{g}g\in G\backslash \{e\}$
. , $f:(X, \partial X)arrow(\mathrm{Y}, \partial \mathrm{Y})$ ( ) $G$- . , $\mathrm{Y}$ G-
$\eta,$ $\xi$ $b:T(X)\oplus f^{*}\etaarrow f^{*}\xi$ $G$- ( $\mathrm{Y}$
cover ) . $(f, b)$ G-ffamed map . $f$ 1
(resp. homology equivalence) , $b$) 1(resp. homology equivalence)
. $p$ ,
$\mathbb{Z}_{(p)}=\mathrm{t}\frac{a}{b}\in \mathbb{Q}|a\in \mathbb{Z},$ $b\in \mathrm{N},$ $(b,p)=1\}$
.
31( ). $\mathrm{Y}$ $n=2k\geq 6$ ,
$\mathrm{Y}^{G}\neq\emptyset$ . $(f, b),$ $f$ : $(X, \partial X)arrow(\mathrm{Y}, \partial \mathrm{Y})$ , 1 G-
framed map . $p$ , $\mathcal{F}$ : $\mathbb{Z}[G\ltimes\pi_{1}(\mathrm{Y})]arrow \mathbb{Z}[(p)G]$
, (1)$-(4)$ .
(1) $X^{g}<k-1(\forall g\in G\backslash \{e\})$ ,
(2) $\partial f:=f|_{\partial X}$ : $\partial Xarrow\partial \mathrm{Y}$ $\mathbb{Z}(p)$ -homology equivalence ,
(3) $p$- $P\leq G$ $f^{P}$ : $X^{P}arrow \mathrm{Y}^{P}$ $\mathbb{Z}(p)$ -homology
equivalence ,
(4) $\chi(X^{g})=\chi(\mathrm{Y}^{g})(\forall g\in G\backslash \{e\})$ .
$G$ -fmmed map $(f, b)$ $\Gamma_{n}^{h}(\mathcal{F})$ $\sigma(f, b)$ , $(\mathrm{A})-(\mathrm{C})$ .
(A) $\sigma(f, b)=0$ .
(B) $(f, b)$ $\mathbb{Z}(p)^{-}homology$ equivalence [ (boundary $\partial X$ singular set $X_{\mathrm{r}\mathrm{i}\mathrm{n}\mathrm{g}}$ [ )
$G$-fmmed cobordant .
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(C) $(f, b)\#\mathrm{h}(k-1)$ -connected $rx\mathbb{Z}(p)$ -homology $equivalence+_{\llcorner}$ (boundary $\text{ }$ singular set $\text{ }\tau\backslash$
[ ) $G$ -framed cobordant .
32. 22 , $\sigma(f, b)$ $\Gamma_{n}^{h}(\mathcal{F})$ , $\Gamma_{n}^{h}(\mathcal{F}_{(p)})$
, $\mathcal{F}(p)$ : $\mathbb{Z}[(p)G\ltimes\pi_{1}(\mathrm{Y})]arrow \mathbb{Z}(p)[G]$ .
33( ). $\mathrm{Y}$ $n=2k+1\geq 5$ ,
$\mathrm{Y}^{G}\neq\emptyset$ . , $b$), $f$ : $(X, \partial X)arrow(\mathrm{Y}, \partial \mathrm{Y})$, 1 $G$ -fmmed map
. $p$ , (1)$-(4)$ .
(1) $X^{g}\leq k-1(\forall g\in G\backslash \{e\})$,
(2) $\partial f:=f|_{\partial}x$ : $\partial Xarrow\partial \mathrm{Y}$ $\mathbb{Z}(p)$ -homology equivalence ,
(3) p- $P\leq G$ $f^{P}$ : $X^{P}arrow \mathrm{Y}^{P}$ $\mathbb{Z}_{(p)}$ -homology
equivalence ,
(4) \chi (xg)=\chi (Y $(\forall g\in G\backslash \{e\})$ .
G-ffamed map $(f, b)$ $L_{n}^{h}(\mathbb{Z}[(\mathrm{P})G], w_{\mathrm{Y}})$ $\sigma(f, b)$ , $(\mathrm{A})-(\mathrm{C})$
.
(A) $\sigma(f, b)=0$ .
(B) $(f, b)$ $\mathbb{Z}(p)$ -homology equivalence[ (boundary singular set ) G-ffamed
cobordant .
(C) $(f, b)13;(k-1)$ -connected $;x\mathbb{Z}(p)$ -homology equivalence $[]’-$ (boundary $\text{ }$ singular set $\text{ }\tau\backslash$
[ ) $G$ -framed cobordant .
4.
section $(f, b)$ 3.1 $G$-framed map , $\sigma(f, b)$
.
$\lambda=(-1)^{k}$ . 31(1) stmng gap condition .
, $k$ $X$ , boundary $\partial X$ singular set $X_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}}$
, $k$- $f’$ : $X’arrow \mathrm{Y}$ $G$-framed map $(f’, b’)$ . , 31
(3)$-(4)$ [8, Lemma 24] ,
$K=\mathrm{K}\mathrm{e}\mathrm{r}[f_{*}’ : H_{k}(X’;\mathbb{Z}(p))arrow H_{k}(\mathrm{Y};\mathbb{Z}(P))]$
$\mathbb{Z}_{(p)}[G]$-free module . $\overline{X’}$ $X’$ , $\mathcal{F}$
$\mathbb{Z}[G\ltimes\pi_{1}(\mathrm{Y})]arrow \mathbb{Z}(p)[G]$ . $\mathbb{Z}[G\ltimes\pi_{1}(\mathrm{Y})]$ -module $\tilde{K}$
$\tilde{K}=\mathrm{K}\mathrm{e}\mathrm{r}[\tilde{f}_{*}’ : H_{k}(\overline{X’};\mathbb{Z})arrow H_{k}(\tilde{\mathrm{Y}};\mathbb{Z})]$
46
MASAHARU MORIMOTO





$\sigma(f, b)\in\Gamma_{\lambda}^{h}(\mathcal{F})$ $\mathcal{F}$ $\lambda$-form $(\tilde{K}, \varphi, \mu)$ stable equivalence class .
$\sigma(f, b)$ ’, $b’$ ) , $G$-framed cobordism invariant
, ( ) (cf. [2], [10], [4], [5]).
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